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INTRODUCTION:

The data contained in this report were obtained for the U.S.
Coast Guard under MIPR DTCG - 23 - 83-F-20033. A 1:32 scale
model of the 157 foot coastal buoy tender (WLM) was tested in
deep and shallow calm water, regular and irregular, long cresteq,
head seas at the U.S. Naval Academy Hydromechanics Laboratory.
All tests were conducted at model conditions corresponding to a
full scale ship displacement of 471 long tons, zero static trim,
six (6) foot draft, and a pitch gyradius of 37.45 feet (25% of

1)+ Calm water tests covered a range of model speeds
corresponding to a full scale ship speed range of seven (7) to
fifteen (15) knots. Seakeeping tests were run at two discrete
model speeds which correspond to 8.2 knots and 12.2 knots for the
full scale ship. In calm water, model speed, total model
resistance, sinkage and trim were measured. In regular waves,
model speed, total model resistance, pitch, heave, and relative
bow motion at Station 1 were measured. 1In irregular waves, model
speed, total model resistance, pitch, and heave were measured.

TEST PROCEDURE:

A 1:32 scale model was built according to lines provided by
the U.S. Coast Guard by the U.S. Naval Academy's Technical
Support Department, and tested in the 120 foot towing tank at the
U.S. Naval Academy Hydromechanics Laboratory (NAHL).
Characteristics for both the model and ship are given in Table 1.
The 120 foot towing tank is described in Figure 1. The lines
from which the model was fabricated (using FASTSHIP and the
numerically controlled milling machine) are shown in Figure 2.
Propeller tunnels, scaled from "as built" USCG drawings, were
manually carved into the hull subsequent to the FASTSHIP/NC
milling process. The model was constructed of six-pound, closed-
cell foam, coated with a thin fiberglass shell.

Turbulence stimulation was accomplished using a single row
of studs. The model was dynamically ballasted so that the model
pitch gyradius (in air) was set to be 25% of the waterline
length. Figure 3 shows the outfitted and ballasted model ready
for mounting on the carriage. When mounted under the carriage in
the 120 foot towing tank, the model was free to heave and pitch.
Figure 4 shows the model mounted and aligned under the 120 foot
tank carriage ready for testing. For regular wave testing, a
nominally constant wave steepness, Hw/Lw, of 1/50 was maintained
for Test 135 and 1/60 for the later testing, Test 322. The
encountered wave was measured using a sonic probe mounted on the
carriage. All test data were acquired using the NAHL computer-
based data acquisition systen.



Length Overall
Waterline Length
Displacementl
Wetted Surface
LcG?

Pitch Gyradius3

Notes:

TABLE 1

157 FOOT WLM CHARACTERISTICS

SHIP
157.0 ft.
150.1 ft.
471.1 LT

4530.2 sq.

2.1 ft.
37.5 ft.

ft

MODEL =32

58.88

56.28

31.33

637.06

0.79

14.06

in.

in.

in.

in.

1. Ship displacement for 59°'F, salt water; model displacement
for 68 F, fresh water.

2. LCG is referenced to amidships; positive values indicate G

forward of amidships.

static trim.

3. 25% of the waterline length.

Vvalues in the table correspond to zero




INTERNATIONAL TOWING TANK CONFERENCE CATALOGUE OF FACILITIES

TOWING TANKS, SEAKEEPING AND MANOEUVRING BASINS

U. S. NAVAL ACADEMY HYDROMECHANICS LABORATORY
ANNAPOLIS, MARYLAND 21402
TELEPHONE: (301) 267-3361

36.6m TOWING TANK (1976)

vavEBoaRS AECTAMMAAL B8
120 FOOT TANK AND WAVEMAKER SYSTEM

uh haval ACA Py

DESCRIPTION OF CARRIAGE: ummanned

TYPE OF DRIVE SYSTEM AND TOTAL POWER: cable drive with 15 HP DC drive motor,
digital speed control, manual/computer
controlled

MAXIMUM CARRIAGE SPEED: 6 m/s (20 fps)

MODEL SIZE RANGE: 1lm - 2m

TESTS PERFORMED: resistance in calm water and waves, seskeeping tests, various
tests of ocean structures, hydrodynamic forces on submerged
bodies, foils, etc., flow visualization

OTHER REMARKS: extensive software developed for standard test data base, shares
computer with 128a towing tank, gravity toving capability

FIGURE 1: ITTC Description of the 120' Towing Tank, U.S. Naval
Academy Hydromechanics Laboratory
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FIGURE 3: WIM Model Showing Outfitting and Ballast Arrangements

FIGURE 4: WLM Model/Dynamometer Arrangement As Used For Tests




CALM WATER TEST RESULTS:

A total of 48 runs were made in deep* water under test
numbers 323 and 443 in December, 1989 and September, 1988
respectively. The cumulative tabulations and computer plots of
these data are given in Appendix A. Blockage effects on model
resistance in deep water were ignored since the ratio of tank
cross-sectional area was 0.39%, well below the 0.5% rule of
thumb. Employing Froude scaling, the ITTC 1957 frictional
resistance coefficient, and a correlation allowance of 0.0005,
these data were expanded, without any intermediate fairing, to
effective horsepower (EHP) and running trim angle (t). EHP and <t
are plotted against ship speed (Vs) in Figure 5. The open and
solid symbols differentiate the data from the two totally
independent tests performed more than a year apart. The
repeatability appears to be excellent. Rise and sinkage at the
perpendiculars are computed from the measured trim angle, the
measured rise and sinkage at the towing point, and the model
setup parameters. Throughout the speed range investigated, the
ship squats with a slight bow down attitude as can be seen from
Figure 6. Only the data from Test 323 are shown in Figure 6.
Excessive data scatter on the rise/sinkage channel during Test
443 caused by tank water level changes and inconsistent rezeroing
techniques was responsible for their omission from Figure 6.

The significant effects of operating in shallow water are
shown in Figures 7 and 8. Both propulsive power requirements and
ship attitudinal changes speed are drastically affected by water
depth. For the trends shown in Figures 7 and 8, impervious,
smooth, horizontal bottom conditions existed. Application of
such trends to operation in waters where bottoms are not so
easily defined should be made with caution. To facilitate
comparison to other shallow water data or to analytical methods
like the classical work of Schlichting, auxiliary scales of
Froude number based on water depth (Fy = v/fgh), are shown on
Figure 7. While trim angle and rise/sinkage at the
perpendiculars appear well behaved at low speeds, considerable
confusion develops at Fq = 0.8 for both depths tested. This
behavior corresponds to the severe slope change in the EHP curve
for both depths. Experimentation in shallow water at speeds
approaching the critical speed (i.e., Fgyp = 1.0), is complicated
by the fact that the hull geneiated wave system tends to be non-
steady. That is, the widening of the Kelvin wave angle takes
time which is not always available in a limited tank length.
This is an area which needs experimental and theoretical
attention.

*Tank water depth of 60 inches, which for this model corresponds
to 160 feet for the ship.
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SEAKEEPING RESULTS:

Table 2 is a summary of the measured, unsquared model data
acquired during long crested, regular, head sea testing in the
120 foot towing tank. The model was ballasted as indicated in
Table 1. The bifilar suspension method was used to set the
longitudinal gyradius (k,,).

Figure 9 is a plot of the normalized pitch response for
three model speeds versus model encounter frequency. A pitch
resonance around 1.34 Hz can be seen. No unusual behavior is
noted from the pitch response curves. It is somewhat surprising
that the peak of the highest speed response curve ([0) does not
exceed that of the middle speed curve (A). To develop ship scale
values from Figure 9, the following are presented:

de l
EHw (ft) | MODEL x A7!

[ fe (Hz) ]MODEL x AY?

[ﬁ%‘%ﬁ;’] SHIP

[fe(Hz) l SHIP

[V(knots)] SHIP [v(fps) ]MODEL X AlY%2/1.688

where A = Lggrp/Lyoprs

12




TABLE 2
USCG 157' WLM
REGULAR, LONG CRESTED, HEAD SEA MODEL DATA

120' TANK A =32 k,; = 0.25 Lpp

TEST #135, SUBTEST #1; FW @ 65°F

Vp = 2.45 fps. Nominal Hw/Lw = 1/50 0]
fey, Lwp 2 /Hw 2z/Hw RBM € STA 1/Hw
(Hz) (£t) (deg/ft) (ft/£t) (ft/ft)

1.479 5.1 39.50 0.514 3.01
0.559 22.4 15.20 0.960 0.23
0.776 13.9 25.63 0.910 0.43
0.936 10.4 32.40 0.840 0.72
1.106 8.0 41.35 0.740 1.18
1.287 6.3 46.37 0.618 1.99
1.479 5.1 38.60 0.484 ————
1.679 4.2 22.29 0.326 3.20
1.888 3.6 8.64 0.172 1.89

TEST #135, SUBTEST #2; FW @ 65°F

V; = 3.65 fps Nominal Hw/Lw = 1/50 a
0.613 22.4 14.66 0.989 0.30
0.775 l16.2 21.61 0.962 0.32
0.955 12.0 30.33 0.934 0.59
1.152 9.1 41.35 0.890 1.27
1.365 7.1 49.80 0.892 2.67
1.595 5.7 42.19 0.768 4.13
1.836 4.6 25.36 0.417 4.30
2.094 3.9 9.35 0.139 3.09

13




TABLE 2
USCG 157' WLM
REGULAR, LONG CRESTED, HEAD SEA MODEL DATA

120' TANK A =32 k,, = 0.25 Lpp

z2

TEST #322, SUBTEST #1; FW @ 63.5 F

Vp = 3.05 fps Nominal Hw/Lw = 1/60 A
fe, Lwy 8 /Hw 2z/Hw RBM @ STA 1/Hw
(Hz) (ft) (deg/ft) (ft/£t) (ft/ft)
1.597 5.1 37.82 0.584 DATA NOT ACQUIRED
0.586 22.4 17.52 0.973
0.661 19.0 19.67 0.977
0.820 13.9 27.66 0.917
0.993 10.4 37.01 0.869
1.183 8.0 47.33 0.814
1.383 6.3 50.50 0.760
1.822 4.2 19.08 0.284
1.488 5.7 45.28 0.690
1.281 7.1 50.40 0.782
1.332 6.7 51.09 0.783
1.435 6.0 48.06 0.723
1.232 7.5 49.60 0.804
1.086 9.1 42.19 0.834
0.905 12.0 32.09 0.902
0.738 16.2 23.47 0.953
1.708 4.6 27.87 0.416
1.134 8.5 44.94 0.829
1.543 5.4 40.50 0.624

Locked in surge, sway, yaw, and roll. Water depth = 5 ft.

14
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If nondimensional format for normalized pitch response is
preferred,

[ D (deg)l Lw(£ft)
[ Pitch/Wave Slopé = Hw(ft) X 360

where wave slope is nHw/Lw (radians)

Figure 10 is a plot of the normalized heave response for the
same three model speeds versus model encounter frequency. The
curves show a consistent trend of increasing motion as speed
increases. The apparent resonant frequency in heave is about
1.38 Hz. All curves decay to zero reasonably at high
frequencies. To develop ship scale values from Figure 10, the
following is presented:

[r%(‘%ﬂ SHIP [f%%] MODEL

Encounter frequency and speed scale as given earlier.

Figure 11 is a plot of the normalized relative vertical
motion between the hull and the water surface at Station 1,
which, for this ship, is the forward end of the bulwark cutout in
way of the buoy work deck. Unlike the previous two responses
(pitch and heave), which are absolute motions, relative bow
motion, RBM, is in effect, dynamic local freeboard and local
draft. This response is observed visually as the model moves
down the tank using the vertical scale affixed to the side of the
model at Station 1 (see Figures 3 and 4). RBM data were acquired
for the lowest and highest model speed conditions only. The
normalized response curves shown in Figure 11 are reasonable in
shape and magnitude. To develop ship scale values for normalized
RBM response, proceed exactly as for heave; i.e.,

RBM(ft) = [ R_L_.)]BM £t
Hw (ft) | SHIP Hw (ft)] MODEL

Table 3 contains the parameters and data used to compute the
normalized added resistance due to waves in regular, long
crested, head seas at each of three model speeds. The values of
the still water total model resistance coefficient for each of
the speeds were read from a curve faired through Cqp, data from
Tests 323 and 443 (Appendix A). Figure 12 is a plgg of the
normalized added resistance due to waves at each of three model
speeds versus model encounter frequency. The data scatter is
considerably greater for this response than for pitch or heave
shown earlier, especially near the peak responses. No apparent
order based on model speed can be deduced from Figure 8. The
curves peak between 1.5 Hz and 1.7 Hz - roughly between the
absolute motions (pitch and heave) and the relative bow motion.
To develop ship scale values from Figure 12, the following is
presented:
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TABLE 3

UscG 157’

WLM

DATA FOR ADDED RESISTANCE DUE TO WAVES

120’ TANK A = 32

kn =

0.25 Lpp

@ 2.45 fps, Crgw = 5.682 x 1073, 65°F
Pa = 1.9373 lb.sec? /ft!

WSA = 4.424 sq. ft.

fen C Ve Craw Hw Rpve RAm/ Hw,

(HZ) x10 (fps) x10 (ft) (1b) (1b/ £t2)
1.479 9.255 2.453 3.573 0.072 0.092 17.772
0.559 5.568 2.451 - 0.330 - -

0.776 8.881 2.453 3.199 0 302 0.082 0.904
0.936 8.748 2.449 3.066 0.188 0.079 2.230
1.106 9.575 2.449 3.893 0.142 0.100 4.962
1.287 10.860 2.448 5.178 0.110 0.133 10.990
1.479 10.940 2.451 5.258 0.088 0.135 17.479
1.679 8.726 2.449 3.044 0.078 0.078 12.859
1.888 7.102 2.446 1.420 0.066 0.036 8.358

@ 3.05 fps, Crpw = 6.641Xx107%, 63.5°F A

WSA = 4.424 sq. ft.

Pa = 1.9376 1b.sec?/ft!

1.597 9.355 3.054 2.714
0.586 7.932 3.038 1.291
0.661 7.771 3.055 1.130
0.820 6.087 3.065 -

0.993 7.961 3.047 1.320
1.183 8.782 3.057 2.141
1.383 9.439 3.054 2.798
1.822 7.597 3.054 0.956
1.488 9.425 3.054 2.784
1.281 9.466 3.055 2.825
1.332 10.010 3.055 3.369
1.435 9.763 3.054 3.122
1.232 8.800 3.055 2.159
1.086 8.351 3.054 1.710
0.905 7.138 3.054 0.497
0.738 6.921 3.055 0.280

19

0.076
0.320
0.294

0.184
0.138
0.100
0.076
0.090
0.118
0.116
0.098
0.124
0.156
0.206
0.268

0.108
0.051
0.045

0.052
0.086
0.112
0.038
0.111
0.113
0.135
0.125
0.086
0.068
0.020
0.011

18.783
0.499
0.523

1.551
4.503
11.185
6.616
13.740
8.116
10.015
12.995
5.617
2.809
0.468
0.156




1.708 7.762 3.055 1.121 0.072 0.045 8.650
1.134 8.455 3.055 1.814 0.150 0.073 3.225
1.543 9.277 3.055 2.636 0.090 0.105 13.018

@3.65 fps Crpsw = 8.675%x107%, 65°F O

WSA = 4.424 sq.ft. pm = 1.9373 lg‘secz

ft

fem c’l‘n vn c‘l‘Aw Hw RAnn RAuu/ mez
(Hz) x103 (fps) x10 (ft) (1b) (1b/ £t?)
0.613 9.087 3.650 0.412 0.330 0.024 0.216
0.775 10.220 3.658 1.545 0.274 0.089 1.180
0.955 11.060 3.651 2.385 0.212 0.136 3.031
1.152 11.410 3.653 2.735 0.162 0.156 5.960
1.365 12.810 3.650 4.135 0.126 0.236 14.870
1.595 12.480 3.656 3.805 0.104 0.218 20.150
1.836 11.050 3.650 2.375 0.084 0.136 19.216
2.094 10.220 3.653 1.545 0.080 0.088 13.805
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R, (1bs) = Bh(lbs)l X A x p SHIP
Hw? (£ft?)] SHIP Hw? (ft?)] MODEL p MODEL

Encounter frequency and speed scale as given earlier. R, is
assumed to scale as A® since it is treated as is residuary
resistance. The cumulative tabular and graphical summaries of
measured model data for tests is regular, long crested, head
waves are contained in Appendix B. These data are unfaired and
come directly from the acquisition and analysis software with no
interpretation by the test engineer. They are provided to permit
the reader to interpret the data as he or she sees fit.

Irregular, long crested, head sea testing was also performed
on the WAGL model in the 120 ft. towing tank. An irregular wave
system satisfying the model scale, stationary spectrum shown in .
Figure 13 was developed and used. This spectrum represents Sea
State 3 for the 1:32 scale of the subject model. Discrete model
speeds of 2.45 fps and 3.65 fps were run. Table 4 summarizes the
statistical results obtained.

DATA BASE:

The cumulative tabular and graphical summaries of measured
data at model scale are contained in Appendices A and B. These
data are unfaired and come directly from the acquisition and
analysis software with no interpretation by the test engineer.
They are provided to permit the reader to interpret the data as
he or she sees fit.
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TABLE 4

UscG 157/

WLM

IRREGULAR, LONG CRESTED, HEAD SEA MODEL DATA

120’ TANK A=

kzz =

0.25 Lpp

TANK STATIONARY

SPECTRUM (FIGURE

Toodar = 1.33 sec. 7.53 sec.
H_1/3 = 0.088 ft. 2.83 ft.
(model) (ship)
Average Model Velocity, v, 2.45 fps 3.65 fps
Average Model Resistance 0.190 1b. 0.546 1b.
in Waves, Ry,
Model Resistance in Calm 0.146 1b. 0.495 1b.
Water, Rppew
Average Model Added Resistance 0.044 1b. 0.051 1b.
due to Waves, R,
Average of the 1/3 Highest 2.96° 3.26°
Pitch Double Amplitude,
20,,; = 40
Average of the 1/3 Highest 0.056 ft. 0.070 ft.
22,3 = 40,
Significant Encountered 0.092 ft. 0.095 ft.

Wave Height,
Hijae = 4o,
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APPENDIX A

CALM WATER TEST DATA

Calibration Curves

TST 323 - Deep Water @ 63.5°F
TST 443 - Deep Water @ 68.0°F

TST 451 - Shallow Water (h,
TST 452 - Shallow Water (h

25

12 feet) @ 67.5°F
15 feet) @ 67.5°F
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USNA HYDROMECHANICS LABORATORY

TEST NO.: 323

MODEL TEST RESULTS

STRART DATE: 20-DEC-88 13:37.:03

TEST TYPE: EHP,SW ,120 PC LOG DATE: 22-MAY-90 09:31:25
MODEL NAME: HAGL LWL: 4.69 FT
DISPLACEMENT: 31.3 L8s LCG: 0.063 FT

WET SURFACE: 4.4 SQ FT STIM: STUDS

WATER TEMP: 63.5 F

TOTAL MODEL RESISTANCE(RTM)
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USNA HYDROMECHANICS LABNRATORY
MODEL TEST RESULTS

TEST NO.: 323 START DATE: 20-DEC-80
TEST TYPE. EHP,SWd ,128 PC LOG DATE: 22-MAY-00 89:31:25
MODEL NRME . HAGL LWL: 4.89 FT
DISPLACEMENT 31.3 LBS LCG: ©.0863 FT
WET SURFRCE: 4.4 SQ FT STIM: STUDS
WATER TEMP. 83.5 F
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USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 323 START DATE: 20-DEC-88 13:37:03
TEST TYPE, EHP,SWH ,120 PC LOG DATE: 22-MAY-80 00:31:2S5
MODEL NAME: HAGL LWL: U4.69 FT
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USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO. 443 START DATE: 14-SEP-88
TEST TYPE: EHP,SW ,120 PC LOG DATE: 1S5-SEP-88 15:29:06
MODEL NAME WAGL 157 LWL : 4y.869 FT
DISPLACEMENT: 31.3 LBS LCG: ©0.063 FT
WET SURFACE: 4.4 S@ FT STIM: STUDS
WATER TEMP: 68.0 F
TOTAL MODEL RESISTANCE(RTM)
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USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 443 START DATE: 14-SEP-88 15:20:51
TEST TYPE: EHP,SH ,120 PC LOG DATE: 15-SEP-88 15:20:06
MODEL NAME: WAGL 157 LWL, 4.89 FT

DISPLACEMENT: 31.3 LBs LCG: ©.083 FT

HET SURFACE: 4.4 SQ FT STIM: STUDS

WATER TEMP 68.0 F

LEGEND: @=FP RISE e=aP RISE
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USNA HYDROMECHANICS LABORATORY
‘MODEL TEST RESULTS

TEST NO.: 443 START DATE: 14-SEP-88 15:29:51
TEST TYPE: EHP,SW ,120 PC LOG DATE: 15-SEP-88 15:28:06
MODEL NAME: HAGL 157 LWL: 4.69 FT

DISPLACEMENT: 31.3 LBS LCG: 0.863 FT

WET SURFACE: 4.4 SQ FT STIM: STUDS

WATER TEMP. 68.0 F

LEGEND: B8=CTM & =CFM & =CRM
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9.000

USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: U451 START DATE: 03-0CT-88 09:17.:51
TEST TYPE. EHP,SW ,129 PC LOG DATE: @4-0CT-88 11:35:180
MODEL NAME: WAGL12FT LWL: 4.88 FT

DISPLACEMENT: 31.3 LBS LCG: 0.0863 FT

WET SURFACE\ 4.4 SQ FT STIM: STUDS

WATER TEMP, 67.5 F

TOTAL MODEL RESISTANCE(RTM)
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USNA HYDROMECHANICS LABORATORY
'MODEL TEST RESULTS

TEST NO.: Uu51 START DATE: ©3-0CT-88 09:17:51
TEST TYPE: EHP,SW ,120 PC LOG DATE: OQu-0CT-88 11:35:10
MODEL NAME: WAGL I 2FT LWL« Y.68 FT
DISPLACEMENT:  31.3 LBS LCG: ©.0263 FT
WET SURFACE: 4.4 8Q FT STIM: STUDS
WATER TEMP: 67.5 F

LEGEND: ©=FP RISE =AP RISE
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USNAR HYDROMECHANICS LABORATORY
‘MODEL TEST RESULTS

TEST NO.: 451 START DATE: ©3-0CT-88 09:17:51
TEST TYPE: EHP,SH ,128 PC LOG DATE: @U-0CT-88 11:35:19
MODEL NAME: WAGL12F T LWL: 4%.69 FT

DISPLACEMENT, 31.3 LBS LCG: ©.063 FT

WET SURFACE: 4.4 SQ FT STIM: STUDS

NATER TEMP: 867.5 F

LEGEND: @8=CTM ¢ =CFM & =CRM
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USNAR HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.. 4s2 START DATE: @Y-0CT-88 11:U43:4Q
TEST TYPE: EHP,SW ,120 PC LOG DATE: 0Q4Y4-0CT-88 14:38:40
MODEL NAME. WAGLISFT LWL: 4.69 FT
DISPLACEMENT: 31.3 LBS LCG: ©.083 FT
WET SURFACE: 4.4 8Q FT STIM: STUDS
WATER TEMP: 67.5 F
TOTAL MODEL RESISTANCE(RTM)
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USNAR HYDROMECHAMNICS LABORATORY
MODEL TEST RESULTS

11:43:40

TEST NO.: 452 START DATE: ©OH-0CT-88
TEST TYPE: EHP,SW ,120 PC LOG DATE: QU-0CT-88 14:38:40
MODEL NAME. WAGL1ISFT LWL: 4.89 FT
DISPLACEMENT: 31.3 LBS LCC: ©.0863 FT
WET SURFRCE. 4.4 SQ FT STIM: STUDS
WATER TEMP: 867.5 F
LEGEND: @&«FP RISE e=AP RISE
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0.016 9.024 @.032

0.008

USNR HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 452 START DATE: ©@4Y-0CT-88 11:43:40
TEST TYPE: EHP,SW ,120 PC LOG DATE: @4-0CT-88 14:38:40
MODEL NAME: WAGLISFT LWL: U4.69 FT

DISPLACEMENT: 31.3 LBS LCG: 0.0863 FT

WET SURFACE: 4.4 SQ FT STIM: STUDS

WATER TEMP. 67.5 F

LEGEND: B =CTM & =CFM & =CRM
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P X B

REGULAR WAVE TEST DATA

- TST 135 - Long Crested, Head Seas
-V, = 2.45 fps
-V, = 3.65 fps

- TST 322 - Long Crested, Head Seas
-V, 3.05 fps
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ENCOUNTERED WRAVE
AMPLITUDE (FT)

PITCH RAOD
(DEG/FT)n»2

PCH~HV PHASE
(DEG)

USNAR HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: I35 START DATE: Ou-FEB-87 15:28:59
TEST TYPE: EHP,RW ,120 PC LOG DATE: 27-0CT-88 88:49:18
MODEL NRAME: HAGL LKWL: 4.60 FT

DISPLACEMENT: 31.3 LBS LCG: ©.083 FT

WET SURFACE 4.4 SQ FT STIM: STUDS

PITCH GYRADIUS: 1.17 FT WATER TEMP: B85.0(F)

SUBTEST VEL .1 1.422 KTS$ WAVE DIRECTION: 189 DEG

FROUDE NO. 0.185 NO. OF PROPS: 0

HAVE SENSOR TO AMID. : 2.00 FT
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HEAYE RAO ENCOUNTERED WAVE
(FT/FT)»»2 AMPLITUDE (FT)

HY-WY PHASE
(DEG)

USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 13S START DATE: ©OuU-FEB-87 15:28:59
TEST TYPE: EHP,RW ,120 PC LOG DRTE: 27-0CT-88 098:40:18
MODEL NAME: WAGL LWL: 4.69 FT
DISPLACEMENT. 31.3 LBS LCG: ©0.0863 FT p
WET SURFACE: .4 SQ FT STIM: STUDS
PITCH GYRADIUS: 1.17 FT WATER TEMP. 65.0(F)
SUBTEST VEL .. 1.422 KTS WAVE DIRECTION: 188 DEG -
FROUDE NO. . 2.195 NO. OF PROPS: @
WAVE SENSOR TO AMID. 2.00 FT
TS ST o , ....................................................................................................
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ENCOUNTER FREQUENCY (HZ)
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HEAVE RRO ENCOUNTERED WAVE
AMPLITUDE (FT)

(FT/FT)wn2

HV-WV PHASE
(DEG)

USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 135 START DATE: QU-FEB-87 15:28:59
TEST TYPE. EHP,RH ,120 PC LOG DATE: 27-0CT-88 £8,52:17
MODEL NAME: WAGL. LWL: 4.60 FT

DISPLACEMENT 31.3 LBsS LCG: @.083 FT

WET SURFACE : 4.4 SQ FT STIM: STUDS

PITCH GYRAD IUS: 1.17 FT WRTER TEMP: 85.0(F)

SUBTEST VEL .» 2.133 KTS WAVE DIRECTION: 1890 DEG

FROUDE NO.: @.2083 NO. OF PROPS: 0

WAVE SENSOR TO AMID. s 2.00 FT
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ENCOUNTER FREQUENCY (HZ)
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ENCOUNTERED WAVE
AMPLITUDE (FT)

PITCH RAO
(DEG/FT)wn2

PCH-WV PHASE
(DEG)

USNA HYDROMECHRNICS LABORATORY
MODEL TEST RESULTS

TEST NO.. 135 START DATE: OQuU-FEBR-87 15:28:50
TEST TYPE: EHWP,RW ,120 PC LOG DATE: 27-0CT-88 88:52:17
MODEL NAME. HWAGL LWL: 4.69 FT
DISPLRACEMENT, 31.3 LBS LCG: 0.083 FT
WET SURFACE 4.4 SQ FT STIM: STUDS
PITCH GYRAD 1US: 1.17 FT WATER TEMP: 85.0(F)
SUBTEST VEL .1 2.133 KTS WAVE DIRECTION. 180 DEG
FROUDE NO.. 0.203 NO. OF PROPS: @
WRVE SENSOR TO AMID. . 2.00 FT
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ENCOUNTER FREOUENCY (HZ)
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ENCOUNTERED WRVE
AMPLITUDE (FT)

PITCH RRO
(DEG/FT)mw»2

PCH-WV PHRASE
(DEG)

USNA HYDROMECHANICS LABORATORY
MODEL TEST RESULTS

TEST NO.: 322 START DATE: 10-DEC-88 15:25:54
TEST TYPE: EHP ,RW ,120 PC LOG DATE: 22-MAY-80 10:08:28
MODEL NAME: HAGL LWL: 4.869 FT

DISPLACEMENT : 31.3 LBS LCG: ©.063 FT

WET SURFACE: 4.4 SQ FT STIM: STUDS

PITCH GYRADIUS: 1.17 FT WATER TEMP: 63.5(F)

SUBTEST VEL . 1.777 KTS WAVE DIRECTION: 180 DEG
FROUDE NO. e.2uy NO., OF PROPS: @

WAVE SENSOR TO AMID. 2.00 FT
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HEAVE RAO ENCOUNTERED WAVE
AMPLITUDE (FT)

(FT/FT)nn2

HVY-HY PHRASE
(DEG)

USNA HYDROMECHANICS LABRORATORY
MODEL TEST RESULTS

TEST NO.. 322 START DATE: 19-DEC-88 15:25.54
TEST TYPE. EHP,RW ,120 PC LOG DATE: 22-MAY-90 10:08:28
MODEL NAME: HAGL LWL: 4.69 FT

DISPLACEMENT: 31.3 LBS LCG: ©.e863 FT

WET SURFACE: 4.4 eQ FT STIM: STUDS

PITCH GYRADIUS: 1.47 FT WATER TEMP: 63.5(F)

SUBTEST VEL .. 1.777 KTS WAVE DIRECTION: 180 DEG

FROUDE NO. 0.2uy NO. OF PROPS: @

WAVE SENSOR TO AMID. ¢ 2.00 FT
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